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a-Keto Oxazole, Thiazole, Oxadiazole, and Thiadiazole 
Inhibitors of Fatty Acid Amide Hydrolase (FAAH) 
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Substituted a-Keto Oxazole Inhibitors of Fatly Acid 
Amide Hydrolase (FAAH) 
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a-Keto Oxazolopyridine Inhibitors of Fatty Acid Amide 

Hydrolase (FAAH) ^ 
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• Potency increases witli introduction of basic nitrogen 

• Potency increases ca. 200x and N4 > N6 > N5 > N7 

• Relatively insensitive to location of additional 
nitrogen 



Figure 3 
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Modifications in the Fatty Acid Side Chain 
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• C18 < C16 < C14 < C12-C8 > C7 > C6 > C5 > C2 
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First Generation inhibitors IC50 FAAH 
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Second Generation Inhibitors 



IC50 FAAH 
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Ham, N. K.; Gramer. C. J.; Anderson, B. A. Tetrahedron Lett. 1995, 36, 9453. 

, 1)BuLI.THF.-78°C 
N^R 2)ZnCl2,0°C o N-^R 

</ T 3)cui.o°c y-^ T 

0-^r1 4) RCOCI R O-^rI 

N-^^ 1) BuLI, THF, -78 °C J ^ ~Y 

Y)Jk_i 2) RCON(OMe)Me R ° R^ 

Soger, D. L. et al. Proc. Natl. Acad. Sci. USA 2000, 97, 5049. 



Van Leusen, A. M.; Hoogenboom, B. E.; Siderius, H. Tetrahedron Lett. 1972, 2369. 
Saikachi, H.; Kitagawa, T.; Sasaki, H.; Van Leusen. A. M. 
Chem. Phann. Bull. 1979, 27, 793. 

O /O 

// Y R OHO + ...^ ^ <t JL 

VJl^ ^ /'^^v^ TosMIC MeOH 0^r1 

R reflux 

r2=h 

R^ = Ar 



2 2 

.N-f-^ , 9\ HCO2H N^"^ 

< 1 t=i> oaA^X + HCO2NH4 ^ T 

O'^rI reflux \)-^ 

r2 = Ar 
R*" =H 

Giardina, G. A.; Sarau, H. M.; Farina, C; Medhurst, A. D.; Grugni, M.; 
Raveglia, L. F.; Schmidt, D. B.; Rigolio, R.; Luttmann, M.; Vecchletl, V.; 
Hay, D. W. P. J. Med. Chem. 1997, 40, 1794. 
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TaU Withdrawal Test 
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Hot Plate Test 
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Figure 12 
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Tail Withdrawal Test 
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Figure 13 
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Hot Plate Test 
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Figure 14 
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Alpha-functionalization of the carbonyl-containmg tail 

Fluorine 

o 1.2 eq IDA q- u+ 1) vacuum, 25 "C Q 

R-v^Av^c. ™F'-7S°C . o J remove all volatiles 1 

ISmin.-TS-C "^^^R" 2) 1.8 eq CH3CO2F Y^°'^' 
15 min, 25 °C THF. -78 "C. 1 min. 

Rozen, S.; Brand, M. Synthesis 1985, 665-667. 

i) 1.2 eqUDA 
n THF -100 "C 

R^Jl^ -100'°C. Ih OSiWlea i.p eqF-TEDA-BF4 (m) 

ii) 3eqTMSCl "^"^^^SjR' DMF,25»C 
3 eq EtaN 
-100 °C, 1 h 

Lai, G. S. J. Org. Chem. 1993, 58, 2791-2796. 

a-Chiral Fluorine 

} . „^ (R)-Oxynitrilase 9" 2.0 eq PAST. CH^Cl^ , T 
R^H Organic solvent R^JJ 0.5 h, -80 °C, 2-6 h. 25 »C R-^CN 

f HaO^/HzO f 
R^CN R^'^OOH 

SteLzer, U.; Effenberger, F. Tetrahecbron: Asymmetry 1993, 4, 161-164. 

Hydroxyl 

i) 1.5eqLDA 

n THF/HMPA, 20/1 0 Davis, F. A.; Haque, M. S.; 

R 11^ -90 °C, 30 min R^Jk. Ulatowski, T. G.; Towson, J. C. 

ii) 2.0 eq (+)-(!) i J: Org. Ctem 1986, 5J, 
-90 °C, 15 min 2402-2404. 

Trifluoromethyl 

i) 1.2 eqLDA 

0 THF, -100 °C 0 

RvJL„. -100°C.lh J^"^«3 1.5 eg on), leg Pyridine R.X ^. 

ii) 3 eq TMSCl ^^^^R' DMF, 25 °C, 12 h jT 



i 3 eq TMSCl 
3 eq EtsN 
-100 "C, 1 h 





CF3 

Umemoto, T.; Ishihara, S. 
J. Am. Chem. Soc. 
1993, 115, 2156-2164. 
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Alpha-functionalization of the carbonyl-containing tail 

Chlorine 

R A 3 eg PPh3, 1 eg ZnCl, r ? 

OH 2S 2 h CI 



a-Alkyl-a-hydroxy 

i) 1.5 eq LDA 
TEIF/HMPA, 20/1 
1 -90 "C, 30 min 



ii) 2.0 eq (+)-(!) 
-90 «>C, 15 min 



HO r2 



Ho, P.-T.; Davies, N. 
J. Org. Chem. 1984, 
49, 3027-2029. 



Davis, F. A.; Haque, M. S.; 
Ulatowski, T. G.; Towson, 
J. C. J. Org. Chem. 1986, 
5/, 2402-2404. 



a-Hydroxy^-a-trifluoromethyl- 

i) 1.5eqLDA 

g THF/HMPA, 20/1 o 

R IT -90 °C, 30 mill r 1.05 eq Periodinane (EQ 

ii) 2.0 eq (+)-(!) i CH2CI2. 25 °C, 0.5 h 
-90 *>C, 15 min °" 




i) 1.2 eqTMSCFj.THF r ii) SN HCl r 

R" 0.5mol%TBAF A OR' 30 °C, 3 hours A °R' 

0 "C, 3 h, 25 °C, 4 h ™SO CF3 HO CF3 



Davis, F. A.; Haque, M. S.; Ulatowski, T. G.; Towson, J. C. J. Org. Chem. 1986, 51, 2402-2404. 
Dess, D. B.; Martin, J. C. J. Org. Chem. 1983, 83, 4155-4156. 
Ramaiah, P.; Prakash, G. K. S. Synlett 1991, 643-644. 



a-Alkyl-a-fluoro 

g 1.2 eq LDA p" Li* 1) vacuum, 25 °C O 

rIL THF,-78°C r J. „i remove all volatiles R.^IL^ 1 

I, OR 15 min, -78 "C J 2) 1.8 eqCHaCOzF J\z 

R 15 min, 25 °C THF, -78 °C, 1 min. ^ ^ 

Rozen, S.; Brand, M. Synthesis 1985, 665-667. 
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